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£ dFdAME bottom TF2 Ta 5/seed layer(NiFe, Cu, Ru) 2~4/I'Mn 9/CoFe(P1) 15/Ru
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Figure 1S ©%d 2% ¥B9 MRAFE Bo9F31 gt B-SV(Fig. 1(@)dl4 MR F4e
sub-peak 4t7} 15 nm (= 3.0-15 nm)7} B of ALl A gl 22y 28 4t 713 T-SV (Fig.
1Nl E o2l el #EHA odrl W T-SV A|HL B-SVE H.(~400 Oe)ol 13 E&
B(~600 Oe)& HAF3 Ut} o]HS Hert dubael Svels €2 SF-SVelME 14 38 o|Fx
AE F A4 F9o FARolel eI Wi, FH F F3 £Ad W FF x| HEd we g7
AAgE 2HH3A FAR A4 &+ Yot Fig. 1c)E 4t7F 20 nm (= 3.0-1.0 nm)Q) T-SVel MR 2
Ag 2edF 3 Ut oL EFAE Fig. l(@)olXe MR 343 o]l¢ $A18 2% 2 sub-peake] §l
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Fig. 1. MR curves of various SF-SV films: (a) B-SF-SV with At(1.5nm)=t,,(3.0) -t;,(1.5),
(b) T-SF-SV with At(1.5nm) = t,,(3.0) - t,, (1.5), (c) T-SF-SV with At(2.0nm) = t,,,(3.0) -
tp,(1.0), and (d) T-SF-SV with At(1.5nm) = £;,(3.0) - t,,(1.5), Annealing was performed
at 300°C for 240min in vacuum of 10 Torr under the magnetic field around 3000e.
Insets show the magnetization direction of each layer (@, ®, © and @) and magnified
sub-peaks ®©,®, ©®, and ®).
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